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(54) ORGANIC COMPOUND AND ELEMENT USING THE SAME 

(57)Abstract: >£• & 

PROBLEM TO BE SOLVED: To obtain an organic 
compound having high chemical and thermal stabilities 
and functions of carrier-transporting property, and 
the like. 

SOLUTION: This organic compound has a skeleton in 
which three or more aromatic rings are bonded to 
each other at mutual arbitrary positions and is 
composed of only 1 8 carbon atoms and F. 
Specifically, the organic compound has a structure 
represented by the formula C6nF4n+2 or the following 
formula (1) or (2) or is a compound composed of only 
C and F, in which a polyacene ring including 
naphthalene ring is directly bonded. The compound 
exhibits transporting properties of electron and 
positive hole and can be used as an electron 
transporting layer, or the like, of an EL element and 
can be used as a positive hole-blocking layer when 
positive hole-blocking function is exhibited and can 
improve the element life when the compound is used 
as a protective film. 
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3 ] rs#iH i ^%m.<o^mt^ 
Tieft^it (i ) x fittest (2) 
Hfci] 
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F F 
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jB.jS;S:^C22» 

9 J 



[IS*S 4 ] ±7 9 V >attt±tf># 'J7-b>i^ttt 

ftS^ClOn F6n + 2 $ ft h #«ft-fr*o 

&j£5*W*Cun F8n + 2 "C* $ *L Z> *«Mt*»o 
MS^ClSn FiOn + 2 £ ft * fc'frWo 

Fl2n + 2 tS$n4t«ft^tte 

BE**?»il**±BI»*B l ^St*rl8 «v»fii^-oi: 30 

[tt*3( 1 0 ] BffiHlc, < t & 1 ii^«"«Mt# 
«rB*«ft*tt«**, ±EK#B1 -«*a8 0v»fii 

tWE*«ft-6"»lod*, *E»ttt*«»*Jii:omi 
tcii, ±E»*?I1 -»*a8 0v»r*i^-o^E«C5 

f ji^-oi;E^f «ft*fttffi^yi: t tuft t 
to 0 0 1 ] 

m%L*?f»it& 

1/, JRfU, (BIT, tSELf?-t^ so 



5) 05^#tft^*oft«|fi*?-#»*i:LT*fflft«- 
[0002] 

tc, (o) . mm (n) , (s) m<D7tm*m 

^> **ft«tBtSfe<0#«|||^»iat$#i-Cv^ 0 c tit, co 
[0 0 0 3] 

L J: -5 t ±E^*3fctE*flI^ 
?>it-CS^:«l614*«a-ftwC-Htt*(±, tfrfri*/u 

$ v *x «^.*flB|*^ii5«5P7& s a]fln £ ft 

[0 0 0 4] C-F*m#kLfc»ftkLt 
^K'Jf h77^tnxfi/> (rSH£ rr7n>J ) £ 

«*3ftqf*S*i**«E L J: 9 «r«ttX?Ui) 

ft. it^M^ssettiis^ooai^ftaffiiflix. 

fc, fft^BMtt, ±Eff«*«ft*tt«r«t»fc*llEL 
[0 0 0 6] 
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[0 0 o 7 J ^m<r>m<r>^mt. ±%ttW.it&%otf, 
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[0008] ^^oMiigij^^ii, ±ie*^t^ 
a*» TEft** (i) xitit^ (2) 

[ft 3) 



(1) 



F F 



FF FF FF FF F 

fb£4SiG (a4F3o) 



[ft 4] 



F w F F w F F w F F w F F w F %J 

F FF FF FF FF FF F 



(2) 



fc**H (C&eRo) 

H^i-ffiiiT'S: £ fih \t^*kXlb h CI <h Xh%> 0 
[0 0 0 9] *^OffeO#®U«^>^>fl:^fel(i. * 

[0 0 10] ±SB*«ffc^»* f , a^^c 

lOn Ffin+2 XiiCl4n F 8n+2 3l(i C 18 n F ]0n+2 JLi&Clln 20 

[0 0 1 l] *«H4)Ki;:SU04Mt(±. *1" 
[0 0 12] SfcJEKHI^IfWi, mftp.^ ^&<t 



[0 0 13] ±.B*»9JO#«ft< 



Ki, C-H< 



^< o^^L (^4<k43«) > *v»«±CioF 
U CfcFO**fctMt3*i* 0 9 *c-c t c 

±iU ^7^^^^Jg^M^7& ? ±^^>o feoT, C-F 

[0 0 14] JEIC #«W<o*flHL£»li, 

nae# l tame $ iit v> * 7T 

^s&sr at, +7^i/>aix«i 

**lBL±WT-ir>ai) ^P>FfflU«^5|#ft^fL, C 
[0015] :oj:^^fJ7 (VF^jEJL) IttSte 



50 



^^LUMO (lowest unoccupi ed rn>l ecul ar or 
bital ) ^ HOMO (highest occupied nolecular orbi 
tal) *fi«TL> m^-^^Wb^ft^rt-coaA^ 

^ ^ T t > & , J! rt U a A £ ft S^-^iE?L 

£&£#T-&£fc#;Libft*o 

[0 0 16] fi£oT, ±E*»MO*«ft^Wli*«E 

[ooi7] *5fewogu<a#*i±, Hs^Kft^onc 

Uti, ±B#«ft**t*trjE7LatRIB*llil.*it"C 

& £ o 

[0 0 18] **«^*«ft*»J±, ±a<OJ:^K*SE 
iftftfttiOHOMOl/^Wfi^o <tot, tfUxJf 
*«E L*^U45V»T*i§W^>#fl|ffc-fi-tt«r*trIHJi, 
.-*BariE7L(»3S«^5l*JI KJt^T H OM O t^oitf 

7L * ic«ti*5>&^t #nrrf£ fc & 0 

[0 0 19] ^jb\ *^SfiUWt4*«^C-F 

> aA £ ftfcJE7Lo*HMeii±J6C> <t ^ » 

[ 0 0 2 0] *KW«Offi<0E«(i, *«BC*«fb** 
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mmt LT±K*lSKfc£-tt*fflv»fcii:T**. 

[0021] c-nmt&yizm^tzr/u x&mmz 
«<<»**-4 tx±m<ox *> mwoc- » 



[0 0 2 2] 

[0 0 2 3] [HfiSBSi 1 ] **tt»»<o*«^«-W 

L. KXKfCOft^l 8J2L±-CJK»(?C£7 

[0 0 2 4 ] i«Xt#»0-«4 L-Cli, TBfl:** 
[ft 5] 




f flS-WDBCCaoF^) 




ft^%lC<C M F 42 ) F 



F -fb4«iD(c t V 2 ,) r 
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A, B, C, D, E, F, ZtfmihnZ* Ztlh^-f LTIi, TfEft^ 

Seconal Ltzmmzm $. 



UtS] 




itSVoH (CasFao) 

[0 0 2 6] ±ffift£!|%<0|*k tflRli'ft^B, <t*1* so ^<7)^-7fiUft&<73ii7yfl:^S^A ? *S^UT*l3:^^ 
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i±, Tfei^-f-M 4«a«>ib«-* i , j, k, l. m 

[0 0 2 8] 
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itSMlM CC 44 F 26 ) 



[0027] *mmBm<r>G®tit&®)<ni&<r>mit, i-y 

J.liCl4„ Fsn-2 7.liCl8n Fl(to Z!iC22n F 1 2.-2 <D 
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\y > mXl* Ztl&±.V> T-t>W h F ffl izm^rf? i £ 

Hft^uit^r*^ »J t\ ^t:m^tt>14^«Eft&o 

[0 0 2 9] 2 ] **ifcff*SI 2TU ±l£3l 

[0 0 3 0] :ii^f^^^PfltLT, J^TtC 
[0 0 3 1 ] HI t:S»l2i:i^tiELf^l 

tint, m^mu^xy)^iti-^mmt^m2 

[0 0 3 2] iSE&tRl 0 t LTli, JfyX&fa, 

m&ZG-fz&wmmtm^hti, flui*. ito (in 

dium Tin aide) , S11O2. I n2 Ch , ^'JT^'J 

[0 0 3 3] ^ELfH^jo^T, 2 0 

i^fiii, IE?Ufe£*<bft**^2Jf ff^ IE?LI^ 

t ft** t m^-m&m <o 3 mm?k% hmm. 2 ft 

**»^2 mmit&vom 2 0 it, mm-mmm 30 
u^lii^* 2 2 . 2 4 . mT-fii^g 2 6 <o 3 1 

2 6<7)*t!U LT±fE^Jfc^SU UTf^0^L^-7 -yftffc 
(C-Fft£») ^^Ti^c 

[0034] ^lift^ft* 1 4 o±uffM£ft-cv^fg 

2IS1 6hlt(i, ^JxJfMg. A g. Mg-Ag^ 

Ai-Li l i f/a 1 m<D^mm^m^ 
[0035] 3 mmik<o^mit&mm 2 0 k*v*t , je 

?L$a1ii* 2 2k LTtiWJxJf h 'J 7x^^7; > 4f# 40 

(TPTE) ^ffiffi^Ifg-C*>^c 4*:. M12 4H 
-ctefflxJ**-; i ; y-A-rn^fift (A 1 q?) 7^f£ffl 
^T^T^^o ££^ft^IE?Lfi^Jf 2 2&U ? ft**2 4 
tcti, ±ietfiJUHib1\ ^S*D^nTv^IE?L$ffj^«tg 

[0 0 3 6] jE?L»ftaiB#ftt Ltli, flRtf, WTO 

1*0 ^fM3arr/it n, w -tf* 

(3->fiV7x-^) -N, N' -v7x-;l/- so 
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(1, I' -fcf*7x-*0 - 4, 4' -y'7;> (TP 
D) , N , N' -v (l-t7fM -N, N' -v7 
x-;U- [1, 1 ' - t'7x-]b] -4, 4 * -y'7; 
> (a-NPD) & h^i-Jl'T^ > ^-^O^s 

[0 0 3 7] «*JB*t»t LTii, «ilf, 

^7>j >4 L< li^ft^t^ffc. 8- 

Ko^rv^y u >&k*o*y >f£igfck7^~^ 

[0 0 3 8] ttz, 1«S12 6 k LT(i> llOJ: 
[ 0 0 3 9] BL±OJ: ^ ^«JS^«E LfSf^lCiSV* 

snii 2 ^r^ffit it, $2111 6 tmmt 

<t*tt« 2 0 COLJ^^aX^^t, ft** 240 
[ 0 0 4 0] ^^T% fc&X*)ttm&9MfrF-hLX 

i>tohtix\.*&A i q a t m^m&m 2 6 1 Lxm^tz 

1 q3OLUM0i3M££^1-3f^mf£(i, -2. 3 8V 
T**<7)icWtT, C-Fft*»li, -2. 17 — 

2 . 4 9vt*4 e m^iii^* 2 6 zm&ir zmmmw 

ftH^coC-Fft^^'b^ ^^18^*2 6 tC(±. Al 

jt*,±#9*E (ft*raiimE) ti<mtm 

[0 0 4 1 ] ±Elttfc*!Bl07yftfb*«0 

[ 0 0 4 2 ] ***in«)fk*»^4*»-e, Wx. 

t^a.^^ClOn F6n + 2 . C 14n F Sn+2 > C 18n F 10n+2 , C 
22n Fl2n + 2 X^ S ft * f7 ^ 1/ > ^BL±0 * U T -fe > ^ 

i(*±itOft*»I , J, K, U M4tli, a69 ■ ft 
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TflgftT^&o 
[0 0 4 3] ifc, *»WC**C-Fft'M*li, C- 

U«* C - F^ftSrffl^^B-T-lfcaDiiiffit/cBlft 

[0 0 4 4 ] extras 3 ] ±e«ik«ai 2 -cwt, 

tfflv^rv^^ *MHBffl3UiJv»-cii, (ttC) 
****** tnmzWlXJElUUBMh Ltfflv^ 0 
H2(i, *j6«BEa8 3<c«**«EL*^<0«W«flt* 
*1" 0 &ff l 0 o±t:g HS12, *«ft£-»« 2 
0, 6ri*ff£f££ft, tlft^fti2 OJi, IE 

tlnikv 2 2 , ^Tfe® 2 4 Ri/mi-mmm 2 8 *<b*«; 

^titv^o jek, »ffifcfc**2«ffil 6 fc, 
2 4 h<7)^. J: QA*tt£<*K?-«tig (A 1 43) 12 
8 (A 1 q? ) 12 4 fc*>flBKjaKB!Bl Kfcv* 

TR^L/cC-Fffc^!»S'fflu^cJE?L«iR*3 0 *Jgjft 

[0 0 4 5] «1REL*^li, II^J:^ UttC^M 

^ntv^T^Uy U /-;H8f£ (A 1 q.O ti> K 
TA l q 3 iHML/:^ BC*fejE?L1ftiSV*^ 

r«jfe« (a i q ? jf) iziEiLtfmAztixb, 
rtt^tf sa^fcssstna $ ft-c l * o 

[0 0 4 6] B3li, *IMS3 0J:o PtSiiH 
3feStoKlCjE?Liii5® 3 0 t LT±iEOC--Fft£1& 
(CxFy) *r»«Lfc»*OjE?LaR»**r»LTVi 

*o »C2:]E?Ltt£V (TPTE1) . jETUfttJIfcft 
# ■ O IB T l±, IFIT^H 0M0 7 

t w co c - f ii&nbm t <d ffl<Dmm * jE?u ? s<i> d 

fc**-C§4v\, Z<7)tz#>, C-Fft-&»BtijE?Lo^n 
LT«S61-* 0 ;:<oc-Fik£fe(i#?£ 
LT J3 ») , LUMOl/^^fc ffiv^-C*^ * a 
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m*mmmt&ifcm<oiEii&mm -c* * c - f ft*** ^ 

#«UJ:or»jMU*^t]E7L«r»*ttUlll!i:a*«>» 

[ 0 0 4 7] COIE?U£i5?Jf <b LTIi, +#*jE?L«K 
tto 3 19 + # U H 0 M O W ^ ^13:0 > C t ri ? 5fc-f $ 
ft* c £<7>J:-5&&f*l±, ±aoft^A-Mam 

■ $ ft * <o T^?- «: 56 jfc § ^ * * n li VT-M^tMl^ 

10 |ftaH±<i, ZL^WtyiiHz^mWtf&i otttf^X^ 

tift-MfcC* ft^ttC J: Otift^tt E#ffiftTi3$, ft 

[0 0 4 8] [SttSflU] ***»«I4-C<i, ±*<7) 

[ 0 0 4 9] 14 (a) liWELfWilliU 
*o ^ib\ H4 (b) ii, -*M*#«ELim8Ktf> 
[0 0 5 0] 811112^2161 6 0Bt:tttft 

<tmm 2 0 7) f ^ $ ft, ^mwtm 4 r^i, < t i> 

*«ft*»» 2 0 3&**mu»$a«jv*J:^, *r«ft^tt 
12 0±C*2«Sl 6«r3BJaLfc», 1 0^)lt: 

30 bKZftmm* O^Mltv^o *^lc^^>C-F 

35^ * E94 (b) 
C S^ftft. KNkflX (N 2 ) fm-e, S«l o 
(ltl»U«i»l*ttl 2) U*T-tr«^ LT 

[ 0 0 5 1 ] *«WoC-F«M»li, Sft/'c^TK 
ttt^i-*^?*^*^*^-*^^**^^*/:*, *«E 

40 5fMi->5>/iltT, i4 (b) <0*}U*«EL3IHF-*» 
ft#ftr-*^coC-Fft^tr(±, I»JSCJ:otffi 

[ 0 0 5 2 ] «ri3, *«EL3R : P<0*rttft-&ttJB2 0O 
#«■ t L T t ±KSt*»!R 2R(/30J:^:$^C 
-Fft^%4-fflt\ fSSH& lXi>C-F{t£W*m^ 
so « c t **WC* i) N ««|ft«WI t «HR«:*a^« 
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[ 0 0 5 3 ] fcfc, Ja±3BfcB«2-4 fc*5V»T«i, ^ 



10 0 5 4 ] 

[ 0 0 5 5] [*Jfc«l] *1MU t L"C\ 
*C-Fft*«^£*«Kov»T<frW- 1 01gcD7>u*a 

^>-tf>^aftLfc«aoft*»A (C60F42) 

TKRl&5t 
Kb 1 0] 




TH F/D ioxan e/Toluen e 



[0 0 5 6] (i) ffc^Wl (K3,5-trifluoro-2,4,6- 
tri s(2»4, 6-tri fl uorophenyl ) benzene) $L 
T;V^>^itT, v/^y^i, (2. 9 1g, 12 0m 
mol) t 1-7d^-2, 4, 6-h';7^tD^> 
-tf> [l-brorro-2 t 4, 6-t ri f 1 uorobenzene] (2 5. 3 
g, 120mmol)*feTHF (120ml) *T~P 
8L^OignardttlKU&7|c*ftfH (3 4. 4g, 240 
mmo 1) fcflD*., MT-^Mllfli Lfcft, 5>*** 
> (3 0ml) tttliLSfelc-WIHIUffLfco :o|J 
flSlCl, 35-PJ7D^-2, 4, 
^ > -tf > [], 3, 5-t ri brono-2, 4, 6-1 ri fl uorobenzene] 

(9. 2 2 g, 2 5. 0 mmo 1 ) <F> Y)Vx.> (2 0 0 
ml) Bttfrttl*.. 8 OttM BWJBfLfco EE** 



^> r -^/*^^se B ^LrBfi^-r-&jk^ft 1 : i, 

3, 5- M -7;l-*n-2, 4, (2, 4, 

6-MJ7;^D7x^;V) ^>-tf> [l,3,5-trifluor 
40 o-2, 4, 6-tri s( 2, 4, 6-tri fl uorophenyl) benzene] (7. 
6 1 g, 58%) fcfcfco 3<bU*«**ETiMiU 
8S^v'J*W*7A^DTh/7 7>f- (-^#-9- 

>) u<t o»jmm-r*ck^j:")ft**iii d. 40 
g , 11%) zmtzo 

[0 0 5 7] Z<Dit£®l<nM**m%.LtztZ*>^ M 
p. =1 57t-l SStf*^ l^on^;l/A*f 
19 F (19 F-NMR (4 7 0. 
4 MHz, CDC 1 3 ) ) Sr»5ei-4t, ft¥v7W 
56. 50-56. 58 (m, 3F) , 5 6. 2 8 
so -56. 37 (m, 3F), 54. 96-55. 06 
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(m, 6F) coligUglgStlfco ttz* t^nn^b 
H- Mu OH-NMR (5 0 
0MHz, CDCh) ) -Cli, <J 6. 8 0-6. 

8 6 (m, 6H) <r)&WKWm2tltZo Sfi##f (EI 
M S (m/ z , relative intensit 
y) ) <7>t8*, 5 2 2 (M + , 10 0%), 2 6 1 (M* 
-2C6H2F3, 33. 5%) <0\i-?tfm&2tlt2o 
Ztlb<D»Vr± »K It^W 1 ld\ C24 H6F 12 "C** 
Mt*Sfc. 

[0 0 5 8] (i i) it&fy)2 (l, 3,5-trif]uoro-2,4, 
6-t ri s( 3, 5-di brom>-2, 4, 6-t ri f 1 uorophenyl )benzene) 

IMit&fy) 1 (5. 6 0 g, 12. 4mmol) tWft 

fcoft*fti:**tail'e»TL, 6 or? 3 bh«# 

4, (3, 5-v7D^-2, 4, 6 — h 'J 

7;Vtn7H^) ^>-tf> [l,3,5-trifluoro-2,4,6- 
tri s(3, 5-di brono-2, 4, 6-tri f 1 uorophenyl ) benzene] 

(9. 7 1 g, 7 9%) £?#£o 

[0 0 5 9] C <Dit£fy 2 CO$l * £ ffllJ5e L - M 
p : 2 6 9t-27 Ottft^ f^nn^jutt" 
F-M^l^^^ ( ,9 F-NMR (4 7 0. 4 
MHz, CDC I 3) ) Zmfct&t, it^yy V 8 
rt\ 7 0. 3 5 (s, 3 F) , 6 0. 6 1 (s, 6 
F) > 5 9. 0 4 (s, 3 F) OffiUKHBSaxfco R 
a^*f (E I MS (m/z, relative i n t 
e n s i t y) ) *>*S*-Cti, 9 8 9 (M + , 3. 4 
%) , 9 9 1 (M + + 2 , 3 0. 1 %) > 9 9 3 (M + + 
4, 5 6. 9%) , 9 9 5 (M + +6, 10 0%). 9 

9 7 (M- + 8 , 5 4. 8 %) . 9 9 9 (M + +10 ( 3 
8. 2%) <D\£-*i>m&2fitZo Ziib<D#Vr£t). 
it&%02l± y C24 B r 6 Fi2 X-$>&kn&X'&tZo 

[0 0 6 0] (i i i) ffc£-%A (l, 3, 5- 1 ri f I uoro-2, 
4, 6-t ri s(3, 5-bi s(pent af 1 uorophenyl ) - 2, 4, 6- 1 r i f 1 uor 
ophenyl ) benzene) <D % f& 

T)V*>%MT, (0. 2 9 2 g, 12. 

Ommol) t-TXJ^e^O ^ y )UtU^y^f> [bronop 
ent af 1 uorobenzene] (2. 9 7 g, 12. 0mm o 

1) tfrbTHF (30ml) tt'SSL/cG r i g n 
a r dltii:, mfr&itm (3. 44g, 2 4. 0 mm 
o 1) tirai, a»-e-l*m«#Lrt:*, 

(15ml) «rJni$?)f:-B#H*#L^o 
Uffc£?*2 (0. 996g, 1. OOmraol) OMl/ 
x> (3 0 m 1 ) Sffl[«:ini> 8 0 2 4 B#H«#L 
tzc RlBift-frttt^aU »*K*i*E9*U »ffi4: h 
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/h;u>=20/i) -e»«aHil-*ii(cJ:f?B» 

ti-ftit^A : 1 f 3, 5-MJ7J^d~2, 4, 
(3, (^>^7)^n7x-iV) 
-2, 4, 6-PJ7;^n7x-il/) 'O-tfV (1. 
2 9 g, 8 5%) £?#/c 0 

[0 0 6 1 ] ^O-ft^ftA0i$^^ifJ^L/j<i:-6> M 
10 p : 2 7 3*0- 2 7 AX:tt^%\Z%i)^tzo ttz, 

nn^j^^t" F-««S#i»*'<? ( 19 F-N 
MR (470. 4MHz, CDC 1 3) ) 
■16, ffc^v7 61. 04 (s, 3F) , 6 

0. 6 7 (s, 6F) , 6 0. 4 3 (s, 3 F) > 2 
4. 26-24. 49 (m, 12 F) , 13. 31 

( t , J = 2 1 . 6Hz, 6 F) , 2. 42-2. 60 

(m, 1 2F) ntiLmzmmztitzo ks^w (e im 

S (m/ z, relative intensit 
y) ) tf>*S*?li, 15 18 (M + , 10 0%) <OkT- 
20 *tfc» Ztlb<D»ViX*), it&t&OAU, Ceo 

F42X$>2>tmBX£?Zo 

[ 0 0 6 2 ] [HUM 2 ] XJfcSS 2i:$t^ K«fc 

$^c — f *«f * m^&m tm t txm^x^ 

«ELff«:ftlll/:«li:^^ WTSItt«2-l» 
tf2-2 fclTMt^c 

[0063] w^-oftw ±aom 1 \z 

7fi-rm*)X$>2> 0 ifilOt LTii, »liI12t^ 
£ I TO*v^->->/^iiT^^^i«^fflv> 

30 5 6 (^v^-HL^) > r-t h x* y 

W-C«*««t»*, I TO*BW*«fS*fc»R*:»*i- 

S2 0ttT. Si*IE?LM%«2 2 [h'J7xr.;V75 
> 4fft] £ 6 0 nnu 5&jfc* 2 4 f> y 'J y - ;V7 ;V 
3»# (Alqj)] t4 0nm, 2 6 [C 

-Ffl^ft] fc2 0 nmOH-CttRLfco JSKU- 
its 2-6 nm/mi n t L/: Q 
40 [ 0 0 6 4 ] K^f7^^^iifg (^21 

m) RIZ^ML, LiFHa '"K— hfrb3 nm/m i 
n> Al ^PBN^7^H 1 0 nm/m 1 n commtM 
ST% ^i-WO. 5nmM60nmSEU g|» 

StC^LSX 1 0- 7 To r rWO^tttftll^o 

[0 0 6 5] S^tt^S 26t L"Cfi> *it«2 - 1 C 
o^r±a^fk^»A, B. C> D, E, F, ZZtii 

^tim^tzimm^mhm^amLtzo ztz^m 

«2-2 ICOV^TIi, miHi&l 2 6 <h LT±^<7)ft^ 
50 ftl, J «r*n«xfflv»-C2ttao#1ll|E LJR^tftSE 



(11) 
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Ltzo 

[0 0 6 6] Jt«R« liLT, Bl lzte\,*xm.*ffiMm 
2 G<Dftt>*)\ZA l qui 2 0 n mJ&gl L fcfllfiOSR^ 

[ 0 0 6 7] (flfttfffiBi) ±a^*it-Cf*«Lfc*«E 

JB»8E* f 2 4 0 0 c d/mMcft&J: 9Cl«^SA 

[0 0 6 8] «JSffl|2 - 1 KOV>T^fF«S*£!2!5- 
i7i:$to :n^«iELtm 1^Tf£*iA 

JEriM Vt'^o *3SJfiffil2 - 1 TNi, C-Fffc£«/J&* 

e>*&« : f»afi2 6 Jt«eu ta irs 

£o tfc, U6 ICTjrt £ ^ *HifefR]2-10^ 

«±, v>fji& 1 0 0 0 c d/m 2 Ja±«D5S*fcj£7W# & 20 

tltfc^ «^5fe*Ji2 4 (A 1 q.0 S-etKSSii 

ii^c7)#1±^4)^tLr^^, 15-i7t:*l/:EL 

[0 0 6 9] ®m»mi:2 4 0 0 c d/m 2 £ L 

U HiS«2 0C-F«^|»a«2 6jOTBj*3itfc#* 

2 0B$W«9^*«»**^Lfc o 30 

[0070] mmrn 2-2 ^ov»T<oiF«a*«i, b 8 
semi 9 1^1% 31\ ft*» 1 xiift** j 

^Sit:fflV^;^j|fl 2 - 2 Uft^tUE LSHPti 4 
VJ^T^a*^ti"Ci5»). 2*>±* s *3KE7&Mfi:<. Al 
lf*fe+JM:t : f* , ii7 7ftft*ft (C-F) <vm* 

«fc ? UHJSWI2- 2 OfSEL SK^-Cii, 10 00 
0 c d/m 2 J^±75*a«:$^ri5^, JtRWlt^C 

[0071] [^jfe^j 3 ] mmm 3 ust j; $ 

W<0 c - F««ft*»*IE7LKRll*t»i: LTfflv^* 

Mt^)o 50 



20 

[0 0 7 2] (*^^)^«) #ISIfc«3*>W«EL*? 

<Dmm±mz^7F-tt&*)x*>z>o &«u 0 £ L-cii, 

±E£tfcW 2 H I T O (12) ttZify* 

IE?L*i^®2 2 [h'j7x^^7^>4fft] £6 On 

m, 4 [r;w v y -JVfSft (A l 

qa) ] £ 2 0 n nu -fcKIETLiEffiJi 3 0 t LX±&(D 
*li»3Bnc*i-J:o«rC-F*«ffc*» (ft*»B» 
t>X) ^5nm, S?-*lfciS2 8 £ ITA 1 q.^35 
nmffil/: 0 rfbflcJRU- Mi, 2-6 nm/m i 
n £ L/wo 

[0073] &iz y m&#x'7X9t:femxmmiz» 

L i FiT-aAS^Ta h ^ <b 2 nm/m i n 
"CO. 5nm, Al BNJUy 1 0 nm/m i 

n<OJtt*a*Tl 6 0 nmflcKU «J»fllii<0JS 2 Sffi 

L5X 1 0- 7 To r rttTO*ftT«Lfco 
[0 0 7 4 ] 4*:, Jt«ffil2 t LT, jETLifiKlicofcv* 
%SELf^ (*«Hfc*»« : TPTE/A 1 q.O * 

flpHtfco 

[0 0 7 5] (#14IFffl) ±&<7>*&XimLtzmWtE 

*M¥Ka*2 4 0 0 c d/m 2 ^&£ J:-7^«SK«-aA 

[0 0 7 6] iFfllittfttEl 1 0, HI 1 U^i" 0 IgJfcfRI 
3^«t-7(Cft^B, C«r-?-tL-r#iiE?LiE^3 0 t L 

■c«v^«?(i, fwiBtE^Ai <i*<Dttmi2t 

Wm&<D^f£$Xi&TLX\,*Z> 0 iETLil 
II i LTiv^: C - Ff^m^lf-ili t L 

J:^:AlitcMitLt(7)Al q 3 «h^*BU 
m^Fli^l t L T O C - F f tg-ttH «: »ft L ^SE^ t It 

oT, iE?LiEK»^5&W^C-Ffk*»«rfflv^*« 

(cd/A) Sr»»uajai-CS-&^i:3&*^-6o 

[0 0 7 7] Wmmm^2 A 0 0 c d/m 2 t L 

JHt*2U«4#*-f-C(4 2 0*Hfll±UKcr, ft 

[0 0 7 8] [*Jfe^ij4] *Jfc»«4«C*"rJ: J JU*» 

fflLfc«lcoti-c, ttT*»«4^LTRW+4o 
[0 0 7 9] (SR^OffcR) m=F<nftm*. A 1 »tt«r 

(*«i-4x«4-c, ±.m<ommm2Rif3<Ditnm\R 



02) 
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tf2 fcra-TfciK TPTEiA 1 q3*>2B**0# 
«ft*M2 0 *:«i4*^«:ft«L3t (04 (a) # 
«0 o **tfc«4-C«i, 0 4 (a) C^fio 

U«RR4 Ot LX%mWM \ lZ#\,*XlslWLtz*§tW 
OC-Fft^ft (flAttA, B, D) £i£«uljt5nm 
/mint-3 0 0 nmffML^o 4fcJttt«3Rtf4 t 
LT, 04 (b) OJ: 9lc«MM*»*LT^ftv»** 

[0 0 8 0] (#ttfftifi) EB 1 2 U^J: 9 «RK 
^<MLt^^V^ (tfctt«3) fctt^T, *H 
MM 4 co j: 0 i:«iR4 0 *«St Lfc*«E LSST-ti. 
ffc'&ttA, B, Dv>1**L£ffiv,>*;iO*>, -e<7)^co« 

^«SL^^ 0 fir, £<A*ifcffli4 icfl&sc-Ffb 

[ 0 0 8 2 ] 

[ 0 0 8 3 ] 4fc, ::<BJ:?*C-Ftt£**-r*#« 



[0 0 8 4 ] «BKfc LT4*»Wo*«ft^»li*ffl 

*U*a-Cft*o 4fc, £0«»K(±3K*fc*KJ:o-C 

[0 1 ] **930H«HBJR 2 lcft*#ttE L5tT*<ofil 

[0 2 ] *«H«>JEJreS 3 i:«4*UEL*f©)l 
[B 3 ] jS«»JR 3 U«**«E LJR^OjE 

[0 4 ] *«W<o*M«ffl 4 &tfJtttfli::ftft*«E 

[B 5 ] mmm 2 - i Rt/tmm 1 o^^sisdsee 

[a 6 ] nmm 2 - 1 avjt«« 1 ^ssT-oepanftn 

in 7 ] niftey 2 - 1 jgLt/stwcm 1 ost^aAmat 

m 8 ] 2-2 atrjttt« 1 ^tfH^HWrasJE 

in 9 ] nis&m 2-2 R^jtRwi 1 oRT-^epunBn 

[B10] ^ffiffll 3 RtfJtRffil 2 O*-? OWiDWE k 

[Bin nmm 3 acrjfciew 2 osffo«a«s t 
m 1 2 ] «ik« 4 avjkttfli 3 <n%=t-<r>mmnm t 

MftoHW] 

1 0 (mw&m ,12 gin m®) , 1 
e k2«k mm) > 2 0 fwtMi, 221 

ll&tmm, 2 4 2 6 CxFy® 

■ ) , 28 VHfcJSB, 3 0 jE?LiIS5S (CxFy 

m) o 



(HI] 



[02] 



CxFy26 
(20nm) 



24 

22 



Al (160nm) 



UF (0.5nm) 
ZZ2ZZZZZZZZ2ZZZZ&ZZZ1 



16 



Ajgg (40 nm) 



TPTE (60nm) 



!TO (I50nm) 



Glass substrate 



20 



X 12 
10 



CxFy30 
(5nm) 



12 



20 



Al (I60nm) 



LiF (O.Snm) 



1 



16 



Aiq 3 (35rvn) 



AtQa (20nml 



TPTE (BOnm) 



- 28 
24 



22 



rro (isonm) 



Glass substrate 
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[d3] 



[H4 J 



Vacuum Icvd 



CxFy40 
(100nm) 



(LiF/AI) 




(a) 




[H5] 



(b) 




■ fb£»B 

o ltd«E 

+ <t£»F 

A Alq, 
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10 15 20 25 30 
applied voltage (V) 
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►20; 



rx 
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12 
10 




♦ <t*«ftrc 

• ite*iz 
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0 5 10 15 20 25 30 
applied voltage (V) 
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0 10 20 30 

current density (mA/cm 2 ) 




appled voltage (V) 
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0.1 



1 10 100 1000 
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"8 1 



f 05 

c 

1 

ill 



initial 2400 cd/m2 
CxFyRUK 



0.01 0.1 1 10 100 
operation time (Hr) 
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